Synthesis and Characterisation of Poly(vinyl alcohol), PVA.
The synthesis of PVA used in this study, was conducted as described in Congdon et al 1 . The method is explained below and shown in Figure S1 . Table S1 provides characterization details of the polymers selected for this study Figure S1 . Schematic of the synthesis of PVA using RAFT polymerisation. 
(C=S).

Polymerisation of Vinyl Acetate Using MADIX 2
As a representative example, MADIX 2 (0.21 g, 0.99 mmol), vinyl acetate (4.67 g, 2.64 mmol), and ACVA (4,4′-azobis(4-cyanovaleric acid); 0.013 g) were added to a stoppered vial. The solution was thoroughly degassed under a flow of N 2 for 20 min, and the reaction mixture was then allowed to polymerize at 68 °C for typically 15 h.
The yellow solutions were then cooled to room temperature. Poly(vinyl acetate) was then recovered as a yellow sticky solid after precipitation into hexane. 
Determining Extent of Aggregation
The change in absorbance at 520 nm was identified as the simplest measurement of aggregation in this study. To account for scattering of aggregated samples, we conveniently measured the difference between the actual absorbance at 520 nm and that of a baseline define between 450 and 680 nm as show in Figure S4 . 
Value&Measured&
Variable volume gold particle aggregation experiments
An advantage of the AuNP method is that samples can be tested at a range of different volumes. The rationale for this was that larger volumes would take longer to freeze/thaw, which should increase the amount of ice recrystallization inducing more aggregation and enabling optimization so that there are clear differences between IRI active and non-active compounds. Furthermore, the standard 'splat' assay only uses 10 µL of liquid, which is far from the volumes employed in applications such as cryopreservation, and therefore larger volumes may provide a more predictive test for the additives ultimate application. To this end samples of 50, 100, 200, 500, 1000 and 2000 µL where prepared in 96 and 24 well plates and subjected to the same freeze/thaw cycle as detailed within the paper. The sample depth (which is crucial for freezing rate) verses the volume of the samples is plotted in Figure S4 . From Figure S4 , samples with lower well depth provide a generally lower AR (i.e.
closer to 1), due to the more rapid thawing that would occur, thus demonstrating that the thawing rate is important for this assay. Likewise the samples of thicker well depth also seem to show a higher AR possibly due to the depth of sample leading to a greater level of light absorbance. The depth-dependence also suggests that this assay is probing ice recrystallization and not ice shaping, which was previously suggested.
Overall the clearest difference between IRI active and no active compounds is found at a well depth of 3.118mm, which corresponds to 100 µL in a 96 well plate. It is therefore recommended that 50 µL of sample to 50 µL of AuNPs making an overall volume of 100 µL be used to investigate the IRI activity of compounds.
Comparison of Absorbance Change to Mean Largest Grain Size for Poly(Amino ethyl methacrylate)-co-succinic anhydride
Since PAEMA-co-SA has also been shown to exhibit IRI activity the absorbance has been plotted here against mean largest grain size (MLGS) (as a percentage of PBS buffer negative control), Figure S5 . From Figure S7 it can be seen there is a reduction in absorbance across the whole spectra as AuNP concentration decreases. However the peak at around 550 nm remains at all concentrations showing that PVA prevents the aggregation of AuNPs.
Furthermore if no PVA is added, this 550 nm peak disappears at all concentrations of AuNPs. To maximize the difference between 520 nm and 650 nm a minimum AuNP concentration of 80 µgmL -1 is optimal to avoid wastage and still function in the assay.
